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Rhabdochona (Rhabdochona) centroafricana sp. n.
Figs. 1, 2 description: Medium-sized nematodes with slightly transversely striated cuticle (Fig. 2c,E,F) . oral opening roughly tetragonal, surrounded by 4 small triangular submedian sublabia, 4 submedian cephalic papillae and pair of lateral amphids (Figs. 1D, 2A,B) . Prostom funnel-shaped, armed with 14 anterior teeth (3 dorsal, 3 ventral and 4 lateral on either side); basal teeth slightly outlined F, 2A, B) . Vestibule straight, relatively long (Fig. 1B) . Deirids medium-sized, bifurcate, situated somewhat anterior to middle of vestibule (Figs.1B, c, E, F, 2D) . length ratio of muscular and glandular oesophagus 1 : 7.9-10.2. tail of both sexes conical, with sharply pointed tip (Figs. 1g, J, K, l, 2c, E) .
Male (1 specimen, allotype): length of body 6.72 mm, maximum width 109. length of vestibule including prostom 150; prostom 27 long, 15 wide. Muscular oesophagus 270 long, maximum width 30; glandular oesophagus 2.12 mm long, maximum width 81; length ratio of both parts of oesophagus 1 : 7.9. Entire oesophagus and vestibule representing 38% of body length. Nerve ring, deirids and excretory pore 195, 57 and 218, respectively, from anterior extremity. Area rugosa absent.
Preanal papillae: 8 pairs of subventral and 1 pair of lateral papillae present; lateral pair located at level of third pair (counting from cloacal opening) of subventrals (Fig. 1K ). Postanal papillae: 5 subventral and 1 lateral pairs; lateral pair at level of first pair of subventrals (Figs. 1K, 2E) . Pair of small lateral phasmids situated just posterior to last pair of subventral postanal papillae (Fig. 2E) .
left spicule 333 long, length of shaft 120, representing 36% of spicule length; distal tip of extended spicule broad, bifurcate, provided with large cuticular membrane (Figs. 1i, K, 2E) . right spicule boat-shaped, 111 long, with narrowed dorsal distal end; dorsal barb on distal tip of spicule indistinct (Fig. 1H ). length ratio of spicules 1 : 3.00. tail 345 long.
Female (1 complete and 3 incomplete gravid specimens; measurements of holotype in parentheses): length of body 15.82 (15.82) mm, maximum width 163-286 (286) . length of vestibule including prostom 117-162 (162); prostom 21-36 (36) long, 15-24 (21) wide. Muscular oesophagus 246-402 (360) long, maximum width 27-45 (45); glandular oesophagus 1. 71-3.67 (3.67 ) mm long, maximum width 81-150 (111); length ratio of both parts of oesophagus 1 : 10.2 (1 : 10.2). Entire oesophagus and vestibule representing 27 (27)% of body length.
Nerve ring, deirids and excretory pore 144-210 (210), 60-81 (66) and 189-285 (285) , respectively, from anterior extremity. tail conical, 225 (225) long, with pointed tip (Figs. 1g, l, 2c) . Pair of distinct lateral phasmids situated at about two thirds of tail (Fig. 2c) . Vulva postequatorial, ) mm from anterior extremity, at 63 (63)% of body length; vulval lips not elevated. Vagina directed posteriorly from vulva. Fully developed eggs oval, smooth, thin-shelled, larvated; size (n = 20) 33-36 × 21-27 (33-36 × 24-27) . one egg pole provided with small operculum bearing small but distinct gelatinous formation of irregular shape ( Fig. 1M-P remarks. in having 14 anterior prostomal teeth, bifurcate deirids and a sharply pointed tail tip without any ornamentations, specimens of the present material evidently belong to the nominotypic subgenus Rhabdochona in the conception of Moravec (1975) . their morphology is very similar to that of the African species Rhabdochona (R.) gendrei campana-rouget, 1961 and R. (R.) esseniae Mashego, 1990 , both reported from congeneric hosts (Barbus spp.). the former species was originally described by gendre (1922) from specimens found in Barbus sp. in gambia, but he incorrectly identified them as Rhabdochona acuminata (Molin, 1860) (a south-American species). later, based on gendre's description, campana-rouget (1961) established R. gendrei. she recorded it from three Barbus spp. in the Democratic republic of congo (lakes Albert, Edward and Kivu), but provided no morphological data; several specimens of her material were subsequently re-examined and described by Moravec (1972) . the latter species, R. esseniae, was inadequately described by Mashego (1990) from four Barbus spp. in south Africa (the limpopo and olifants drainage systems).
the new species distinctly differs from both R. gendrei and R. esseniae in the length of the left spicule (333 µm vs 480-530 µm or 500-560 µm; see gendre 1922, Moravec 1972 , Mashego 1990 ) and the shape of its distal tip (widely cleft vs narrow). it can be also differentiated from R. gendrei in a much shorter right spicule (111 µm vs 140-170 µm) and from R. esseniae in markedly larger and less elongate eggs (33-36 × 21-24 µm vs 19-27 × 12-15 µm) . the conspicuous gelatinous formation on one Fig. 1 . Rhabdochona (Rhabdochona) centroafricana sp. n. from Barbus miolepis. a -anterior part of body of female, lateral view; B -same, higher magnification; C, d -cephalic end of female, lateral and apical views; e -deirid; F -cephalic end of female, dorsoventral view; G -female tail, lateral view; h -right spicule, lateral view; i -distal tip of left spicule, lateral view; J, l -distal tip of male and female tail, respectively; K -caudal end of male, lateral view; M-P -mature eggs. Rhabdochona (Rhabdochona) marcusenii sp. n. Figs. 3, 4 description: Medium-sized nematodes with finely transversely striated cuticle ( Fig. 4c-E,g ). oral aperture roughly hexagonal, surrounded by 4 small triangular sublabia, 4 submedian cephalic papillae and pair of lateral amphids (Figs. 3E, 4A-c) . Prostom funnel-shaped, without basal teeth (Fig. 3A-D) . Prostom lined internally with longitudinal ribs forming anteriorly 14 small forwardly directed teeth (3 dorsal, 3 ventral and 4 lateral on either side) (Figs. 3E, 4A) ; exceptionally some teeth fused together or absent (Fig. 4B ). Vestibule straight, relatively long ( Fig. 3A-c) . Deirids medium-sized, simple, situated somewhat posterior to prostom F, 4c, E) . length ratio of muscular and glandular oesophagus 1 : 3.9-7.7. Posterior part of glandular oesophagus somewhat narrower than middle part. tail of both sexes slender, conical, with rounded tip (Figs. 3g-i,l, 4F ).
Male (10 specimens; measurements of holotype in parentheses): length of body 8.09-9.82 (9.10) mm, maximum width 82-122 (122 Preanal papillae: subventral papillae occurred in following combinations: 5 + 5, 6 + 6, 7 + 7 and 6 + 8; lateral pair not observed (Fig. 3l) . Postanal papillae: 6 pairs, second pair lateral, remaining pairs subventral (Figs. 3l,  4D ).
left spicule 453-486 (486) long, length of shaft 255-282 (258), representing 53-58 (53)% of spicule length; distal tip of spicule somewhat expanded, provided with cuticular membrane (Fig. 3K) . right spicule 90-105 (93) long, with slightly outlined dorsal barb at distal end 33-36 × 24-27 (33-36 × 24-27) . one egg pole provided with small operculum bearing broad gelatinous filament 33-45 long and 21-24 wide; filament on immature eggs distinctly narrower and longer, 60-90 long and 9-18 wide; operculum on immature eggs indistinct (Figs. 3M,N, 4g ).
ty p e h o s t : Marcusenius greshoffii (schilthuis) (osteoglossiformes: Mormyridae), standard body length 14.5 cm. s i t e o f i n f e c t i o n : intestine. ty p e l o c a l i t y : sangha river adjacent to sangha lodge (2°59'7''N; 16°13'58''E) (congo river basin), DsPA, central African republic (collected 13 september 2012). Pr e v a l e n c e a n d i n t e n s i t y o f i n f e c t i o n : 1 fish infected/2 fish examined; 16 nematodes. remarks. in possessing 14 anterior prostomal teeth and no ornamentations at the tip of the tail, these nematodes also belong to the nominotypical subgenus Rhabdochona. the new species is the first known representative of the genus Rhabdochona characterised by the presence of a filament only on one egg pole; eggs of other species of Rhabdochona are either provided with filaments or polar caps on both poles or the eggs bear lateral swellings (floats); the surface of eggs in some species is smooth, without any polar or lateral formations (Moravec 2010) .
other important features that characterize R. marcusenii sp. n. and by which it differs from the majority of its congeners is, in particular, the presence of simple deirids, the prostom without basal teeth, shape of spicules, the slender, long tail with a rounded tip in both sexes and an unusually thin shell of mature eggs. Rhabdochona marcusenii is the first nominal species of the genus reported from a fish belonging to the order osteoglossiformes. larva of Rhabdochona sp. was recorded from Mormyrops caschive linnaeus (Mormyridae) in the Democratic republic of congo (Khalil and Polling 1997 remarks. the morphology and measurements of the only available male specimen show that it belongs to Rhabdochona (G.) paski Baylis, 1928 as it has been recently redescribed by Moravec et al. (2013) . Although this widely distributed African species was recorded from many fish species belonging to different families and orders, most of them probably only serve as paratenic, paradefinitive or postcyclic hosts. According to Moravec et al. (2013) , true definitive hosts of R. paski appear to be characiform species belonging to some genera of the family Alestidae (e.g. Alestes, Brycinus, Hydrocynus). the present finding of R. paski in P. aurantiacus (a new host record) supports this presumption.
Rhabdochona (Globochona) tricuspidata sp. n.
Figs. 5-7 description: Medium-sized nematodes. cuticle finely transversely striated, with numerous short longitudinal ridges (Fig. 6c,D,H) . Body of male with narrow lateral alae (Fig. 6A) , starting at about level of anterior end of glandular oesophagus and extending posteriorly some distance anterior to region of preanal papillae; lateral alae not present in females (Fig. 6c) . oral aperture hexagonal, with 4 submedian sublabia, surrounded by 4 small submedian cephalic papillae and pair of lateral amphids (Fig. 5c ). Anterior margin of prostom armed internally with 8 forwardly directed teeth (2 dorsal, 2 ventral and 2 on each side) (Figs. 5D, 6B ,E). Vestibule transversely striated, long (Fig. 5B,c) . Deirids very small, situated at posterior half of vestibule (Figs. 5B,c, 6D); distal end of each deirid divided into 3 short prongs of which middle one curved to body surface (Figs. 5E,F, 6F,g). glandular oesophagus 13-16-times longer than muscular oesophagus, occupying entire width of body (Fig. 5A ). and entire oesophagus forms 47% of body length. Nerve ring encircling muscular oesophagus 135 from anterior extremity; excretory pore at 210. Deirids not located. Preanal papillae: 8 subventral pairs of which papillae of third pair (counting from cloacal aperture) situated more laterally (Figs. 5M, 7A ). Postanal papillae: 6 pairs, of which (Fig. 7A,D) . left spicule 501 long; its shaft 216 long, representing 43% of entire spicule length; distal tip of spicule blunt, provided with small cuticular membrane (Fig. 5H,M) . right spicule boat-shaped, 93 long, without usual dorsal barb at distal tip (Fig. 5g,M) . length ratio of spicules 1 : 5.39. tail conical, 177 long, with rounded tip (Figs. 5M,r, 7A ,B). Female (3 specimens with mature eggs, measurements of allotype in parentheses; measurements of 1 juvenile specimen without eggs in square brackets): length of body 9.91-10.27 (10.00) [6.65] (Fig. 5l) . Mature eggs oval, thick-walled, larvated, usually provided with 2 large oval, almost opposite lateral swellings (Fig. 5J ,K,N-Q); some eggs bearing 1 or 2 additional, smaller equatorial swellings situated between 2 large swellings ( Fig. 5J,P,Q) ; infrequently mature eggs with only 1 swelling (Fig. 5N) ; swellings absent or poorly developed on immature eggs. size of mature eggs without swellings (n = 20) 42-48 × 21-27 (42-45 × 21) [-], eggwall 3 (3) thick; swellings 3-9 (6-9) high. tail conical, short, 75-84 (84) [81] long (Fig. 5i) , with small caudal spike 5-6 (6) [not measured] long and 3-4 (3) wide at tip (Figs. 5i, 7c,E,F) . tail tip surrounding caudal mucron with numerous minute cuticular elevations (Fig. 7c,E,F) . Pair of marked lateral phasmids present near tail tip (Fig. 7c,E,F) .
ty p e h o s t : Raiamas christyi (Boulenger) (cypriniformes: cyprinidae), standard body length 7.5 cm. si t e o f i n f e c t i o n : intestine. ty p e l o c a l i t y : small forest stream near Mongambe research camp (2°55'4''N; 16°23'20''E) (congo river basin), DsPA, central African republic (collected 18 september 2012). Pr e v a l e n c e a n d i n t e n s i t y o f i n f e c t i o n : 1 fish infected/3 fish examined; 7 nematodes.
Deposition of type specimens: Helminthological collection of the institute of Parasitology, Bc As cr (iPcAs; N -1028). symbiotype voucher of R. christyi is deposited, together with tissue sample in absolute alcohol, in the Department of ichthyology, American Museum of Natural History, UsA (AMNH 260336; field number cAr _t_075). Etymology: the specific name tricuspidata is derived from the latin adjective tricuspis (= three-spiked) and relates to the unique morphological feature of this species, i.e. the presence of deirids provided with three prongs.
remarks. Based on the number (eight) of prostomal teeth and the presence of minute caudal projections on the tip of the female tail, nematodes of the present material can be assigned to the subgenus Globochona Moravec, 1972 , as re-diagnosed by Moravec (1975) . the presence of narrow lateral alae in the male also indicates affinities to the subgenus Globochonoides Moravec, 1975 , but representatives of this subgenus have only six anterior prostomal teeth and both males and females possess long lateral alae (Moravec et al. 2012a) .
of the Rhabdochona (Globochona) species, only the following seven are characterised by the eggs provided with conspicuous lateral swellings ( (Ali 1956 , Majumdar and De 1971 , Moravec 1972 , soota and Dey sarkar 1981 , Wang and guo 1983 , Moravec and scholz 1991 , ghazi et al. 2003 .
However, in contrast to the above-mentioned seven species, R. tricuspidata sp. n. is noted for the body with marked characteristic cuticular ornamentations, deirids branching into three prongs and for the presence of lateral alae in the male only (none of these features is reported for any Rhabdochona species). Moreover, the tail tips of both sexes are simple, without any outgrowths, in R. bariliusi, R. rahimi and R. singhi, whereas a well-developed spinose formation at the tail tip of both the male and female is present in R. rasborae; a similar spinose caudal formation is present on the tail tip of female but absent in the conspecific male in R. barusi and R. wangi.
By its general morphology, the new species is similar to R. gambiana, the only known species of Rhabdochona with eggs provided with lateral swellings in Africa. gendre (1922) inadequately described R. gambiana from an unidentified fish in the gambia river, gambia. later rodhain and Vuylsteke (1934) established Cystidicola minuta from B. eutaenia in the Kalemic river, the Democratic republic of congo, which was subsequently synonymised with R. gambiana by campana-rouget (1961) . the latter author recorded R. gambiana from R. moorii in lake Kivu, the Democratic republic of congo. Unfortunately, the type specimens of R. gambiana are not preserved (see Moravec 1972) . type specimens of C. minuta were re-examined by Ko and Anderson (1969) , and by Moravec (1972) who was the first to observe numerous minute cuticular points at the female tail tip of this species. Rhabdochona gambiana has not been studied by sEM and it cannot be excluded that subsequent records of this parasite included in fact more than a single species.
Nevertheless, the new species differs from R. gambiana in the number of anterior prostomal teeth (8 vs 12 -see gendre 1922, campana-rouget 1961) , the presence (vs absence) of lateral alae in male, the body length of gravid female (9.91-10.27 mm vs 19.15-20.47 mm -see gendre 1922), the muscular/glandular length ratio of male oesophagus (1 : 16 vs 1 : 10), a markedly shorter tail of gravid female (75-84 vs 280-290) and in the shape of deirids (branching into three prongs vs allegedly simple). the latter feature is unique among all species of Rhabdochona and all representatives of the rhabdochonidae. Within spirurine nematodes parasitising fishes, trident-like deirids were previously recorded only in Ascarophisnema tridentatum Moravec et Justine, 2010 , a stomach parasite of the marine fish Gymnocranius euanus (günther) off New caledonia, which belongs to the related family cystidicolidae (Moravec and Justine 2010) .
Figs. 8, 9 description of female (3 specimens with mature eggs): Medium-sized nematodes. cuticle finely transversely striated; short longitudinal ridges indistinct. lateral alae absent. Body 4.54-5.70 mm long, maximum width 105-123. oral aperture hexagonal, with 4 submedian sublabia, surrounded by 4 small submedian cephalic papillae and pair of lateral amphids (Figs. 8D, 9A,B) . Prostom funnel-shaped, 15-18 long and 15 wide in lateral (Fig. 8c) . Anterior margin of prostom armed internally with 8 forwardly directed teeth (2 dorsal, 2 ventral and 2 on each side; Figs. 8D, 9A,B). Vestibule transversely striated; length of vestibule including prostom 84-90. Deirids very small, situated at posterior half of vestibule (Fig. 8B,c) ; distal end of each deirid divided into 3 short prongs of which middle one curved to body surface (Figs. 8E,F, 9c) . Muscular oesophagus 135-177 long, maximum width 18-24; glandular oesophagus 630-990, maximum width 30-48; length ratio of both parts 1 : 5-6. glandular oesophagus does not occupy entire width of body; anterior ovary extends anteriorly to about last third of glandular oesophagus (Fig. 8A) . length of vestibule with prostom and entire oesophagus forms 18-24% of body length. Nerve ring, excretory pore and deirids at 129-138, 183-219 and 75, respectively, from anterior extremity.
Vulva postequatorial, 2.50-3.24 mm from anterior extremity, at 55-74% of body length. Vagina directed first anteriorly and then posteriorly from vulva. Mature eggs oval, thick-walled, larvated, usually provided with two large oval, almost opposite lateral swellings (floats) (Fig. 8H-K) ; some eggs bearing one or two additional, smaller equatorial swellings situated between two large swellings ( Fig. 8H-K) ; swellings absent or poorly developed on immature eggs. size of mature eggs without swellings (n = 20) 42-45 × 21-24, egg-wall 3 thick; swellings 3-9 high. tail conical, short, 51-57 long (Figs. 8g, 9D) , with small caudal spike 4 long at tip (Figs. 8g, 9D-F) . tail tip surrounding caudal spike with numerous minute cuticular elevations (Fig. 9D-F) . Pair of marked lateral phasmids present near tail tip (Fig. 9 D-F ).
H o s t : Epiplatys multifasciatus (Boulenger) (cyprinodontiformes: Nothobranchiidae), standard body length 2.8-4.3 cm. si t e o f i n f e c t i o n : intestine. l o c a l i t y : small forest stream near Mongambe research camp (2°55'4''N; 16°23'20''E) (congo river basin), DsPA, central African republic (collected 18 september 2012). P r e v a l e n c e a n d i n t e n s i t y o f i n f e c t i o n : 2 fish infected/3 fish examined; 2-4 nematodes. remarks. these gravid female specimens with mature eggs are morphologically very similar to those of R. tricuspidata sp. n., but they are distinctly smaller (body length 4.76-5.70 mm vs 9.91-10.27 mm; the female of R. tricuspidata 6.65 mm long was juvenile, without eggs) and their cuticular ornamentations are indistinct. However, the main difference between these two forms is the length of the glandular oesophagus (0.63-0.99 mm vs 3.33-3.59 mm in R. tricuspidata) and the muscular/ glandular length ratio in male (1 : 5-6 vs 1 : 16). Whereas the anterior ovary does not reach the oesophagus in R. tricuspidata, it extends anteriorly to about one third of the glandular oesophagus in specimens from Epiplatys. it may well be that specimens from Epiplatys represent a different species, but this can be decided only when conspecific males are available.
disCussion
With respect to the recent paper of Moravec et al. (2013) , the following six valid species of Rhabdochona are known to occur in fishes in Africa including Madagascar: R. esseniae Mashego, 1990; R. gambiana gendre, 1922; R. gendrei campana-rouget, 1961; R. moraveci Puylaert, 1973; R. paski Baylis, 1928; and R. srivastavai chabaud, 1970 . in addition, one species, R. puylaerti Moravec, 1983 , was described from the frog-eating snake Causus rhombeatus (lichtenstein) (Viperidae) in Uganda, which apparently acquired this nematode secondarily while occasionally feeding on fish definitive hosts (Moravec 1983) . Accordingly, the present study extends the number of known African species of Rhabdochona to ten, but as mentioned above, further investigations will probably result in describing additional new congeneric species.
considering the subgenera of Rhabdochona proposed by Moravec (1975) , although representatives of the nominotypical subgenus Rhabdochona occur in all zoogeographical regions, those of Globochona, Globochonoides and Sinonema Moravec, 1975 are distributed only in southern and southeastern parts of Asia and those of Globochona in Africa (Moravec 2010) , which is also confirmed by the results of the present paper. this indicates that there exist distinct affinities of the Ethiopian and oriental faunae of these nematodes. Moreover, in possessing narrow lateral alae in male, the species R. (G.) tricuspidata sp. n. shows some affinities to Globochonoides. this species is also unique within all congeners in that its body surface has conspicuous cuticular ornamentations and deirids distally branching into three prongs.
recent sEM studies of two African species of Rhabdochona (Globochona), R. paski and R. tricuspidata (see Moravec et al. 2013 and present paper) , revealed the presence of characteristic precloacal cuticular ridges (area rugosa), very different from those found in some Rhabdochona (Rhabdochona) spp. similar precloacal ornamentations have recently been found in two Asian species of Rhabdochona (Globochona) (R. kurdistanensis and R. rasborae) examined by sEM Kamchoo 2012, Moravec et al. 2012b) . Further studies may show that it is an additional morphological feature of all species of this subgenus. the present study also extends the knowledge of the morphological variability within Rhabdochona spp. Until now, fully developed eggs (containing larvae) of nearly all species of this genus have been found to possess lateral swellings (floats) or filaments or caps on each pole, or with lacking such lateral or polar formations (Moravec 2010) . the only record of eggs with only one short filament is that of Agrawal (1965) in R. smythi Agrawal, 1965 , a parasite of Mystus vittatus (Bloch) in india, but the species is inadequately described and the line drawings of eggs indicate that only immature eggs were studied in this case. therefore, R. marcusenii sp. n. is the first species of Rhabdochona in which the eggs possesing a filament on only one pole are reliably documented. similarly, the operculum bearing a gelatinous formation was found only on one egg pole in R. centroafricana sp. n. Although onepole-filamented eggs is a unique feature not only in species of Rhabdochona but within all representatives of the rhabdochonidae, there are several species of Ascarophis van Beneden, 1871 (parasites of marine fishes) of the related family cystidicolidae that possess filaments on one egg pole only (Ferrer et al. 2005 ). 
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